Activation of bovine liver glutamate dehydrogenase by covalent reaction of adenosine 5'-O-[S-(4-bromo-2,3-dioxobutyl)thiophosphate] with arginine-459 at an ADP regulatory site.
Bovine liver glutamate dehydrogenase is an allosteric enzyme which is activated by ADP. The affinity label adenosine 5'-O-[S-(4-bromo-2,3-dioxobutyl)thiophosphate] (AMPSBDB), a new ADP analog featuring a reactive group at a position equivalent to that of the pyrophosphate, reacts with this glutamate dehydrogenase to yield enzyme containing about 0.9 mol/mol of enzyme subunit. The reaction results in a time-dependent irreversible activation of the enzyme. Glutamate dehydrogenase (8.9 microM subunit) modified with 10-60 microM AMPSBDB is about 3.2-fold more active than native enzyme. The modified enzyme is still inhibited by GTP and by high concentrations of NADH, but is no longer activated by ADP. The addition to the reaction mixture of (a) NADH or alpha-ketoglutarate; (b) GTP + NADH; or (c) alpha-ketoglutarate + NADH has little effect on the functional changes produced by AMPSBDB; whereas, the reaction is prevented by ADP. Purification of labeled peptide from proteolytic and chemical digests of [2-3H]AMPSBDB-modified enzyme leads to identification of Arg459 as the target amino acid. We conclude that AMPSBDB functions as an ADP mimic covalently bound to Arg459 within the ADP activator site of the allosteric bovine liver glutamate dehydrogenase.